Evolutionary analysis of two classical MHC class I loci of the medaka fish, Oryzias latipes: haplotype-specific genomic diversity, locus-specific polymorphisms, and interlocus homogenization.
The major histocompatibility complex (MHC) region of the teleost medaka (Oryzias latipes) contains two classical class I loci, UAA and UBA, whereas most lower vertebrates possess or express a single locus. To elucidate the allelic diversification and evolutionary relationships of these loci, we compared the BAC-based complete genomic sequences of the MHC class I region of three medaka strains and the PCR-based cDNA sequences of two more strains and two wild individuals, representing nine haplotypes. These were derived from two geographically distinct medaka populations isolated for four to five million years. Comparison of the genomic sequences showed a marked diversity in the region encompassing UAA and UBA even between the strains derived from the same population, and also showed an ancient divergence of these loci. cDNA analysis indicated that the peptide-binding domains of both UAA and UBA are highly polymorphic and that most of the polymorphisms were established in a locus-specific manner before the divergence of the two populations. Interallelic recombination between exons 2 and 3 encoding these domains was observed. The second intron of the UAA genes contains a highly conserved region with a palindromic sequence, suggesting that this region contributed to the recombination events. In contrast, the alpha3 domain is extremely homogenized not only within each locus but also between UAA and UBA regardless of populations. Two lineages of the transmembrane and cytoplasmic regions are also shared by UAA and UBA, suggesting that these two loci evolved with intimate genetic interaction through gene conversion or unequal crossing over.